Overexpression of mitofilin in the mouse heart promotes cardiac hypertrophy in response to hypertrophic stimuli.
Mitofilin was originally described as a heart muscle protein because of its abundance in the heart tissue; however, its function in the heart is still to be elucidated. Thus, this study aims at investigating the role of mitofilin in the heart in response to hypertrophic stimuli. In this study, a significant increase in mitofilin expression was observed in the hearts of patients with hypertrophic cardiomyopathy. Transgenic (TG) mice with cardiomyocyte-specific overexpression of mitofilin were generated, and cardiac hypertrophy was introduced by transverse aortic constriction (TAC) or chronic infusion of isoproterenol (ISO). In TG mice overexpressing mitofilin, the level of cardiac hypertrophy was significantly greater than that in wild-type (WT) mice after TAC and ISO stimulation. A detailed analysis showed that compared with WT mice, the level of reactive oxygen species was increased after TAC and ISO induction and mitochondrial oxidative phosphorylation (OXPHOS) activity in the TG hearts was lower. These alterations may contribute to the aggravated cardiac hypertrophy observed in response to TAC and ISO stimulation. Over-expression of mitofilin promotes cardiac hypertrophy under pathological conditions both in vivo and in vitro. Mitofilin, a mitochondria protein, is shown to be related to cardiac hypertrophy for the first time, which enhances our understanding of the role of mitochondria in cardiac hypertrophy.